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) 

Serial No.: Unknown ) 

) 

Filed on: Concurrently herewith ) (Our Docket No. 6147-03WOUS) 

BoxPCT 

ASSISTANT COMMISSIONER OF PATENTS 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Dear Sir: 

Prior to calculating the filing fee and examining the application, please amend the 
above-referenced patent application as follows: 

IN THE SPECIFICATION : 



Page 1 

Prior to line 1, please delete "Introduction", and insert, - FIELD OF THE 
INVENTION -. 

Page 1, between lines 2 and 3, please msert the following - BACKGROUND OF 
THE INVENTION -. 
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Page 3 

Page 3, between lines 10 and 11, please delete "Purpose of Invention", and insert, 
- SUMMARY OF THE INVENTION - 

Page 3, between lines 13 and 14, please delete "General Description of Invention". 

Pages 

Page 8, between lines 3 and 4, please delete "Description using Illustrations", and 
insert, - BRIEF DESCRIPTION OF THE DRAWINGS .- 

Page 8, between lines 11 and 12, please insert the following — DETAILED 
DESCRIPTION OF THE PREFERRED EMBODIMENT -. 



IN THE CLAIMS : 



Please cancel existing Claims 1-8. 

Please add the following new Claims 9-23: 

(New) A sensor device comprising i sensor elements of a first type and ; 
additional sensor elements of a second type, the / sensor elements of the first 
type being cormected in a circuitry (n x m) matrix array with n row conductors 
and m column conductors, where i, j, n and m are natural numbers other than 
zero and where 1 < x < n * m, 

wherein each of the i sensor elements of the first type is connected between one 
of said n row conductors and one of said m column conductors and wherein each 
of the; additional sensor elements of the second type is connected between two 
of the n row conductors. 



10. (New) A sensor device comprising i sensor elements of a first type and k 

additional sensor elements of a second type, the i sensor elements of the first 
type being connected in a circuitry (n x m) matrix array with n row conductors 
and m column conductors, where n and m are natural numbers other than 
zero and where l<i<n*m, 
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wherein each of the i sensor elements of the first type is connected between one 
of said n row conductors and one of said m column conductors and wherein each 
of the k additional sensor elements of the second type is connected between two 
of the m column conductors. 

1 1 . (New) The sensor device according to claim 9, comprising k additional sensor 
elements of a second type, where kisa natural number other than zero, wherein 
each of the k additional sensor elements of the second type is connected between 
two of the m column conductors. 

12. (New) The sensor device according to claim 9, wherein 1 < / < n * (n-1) . 

2 

13. (New) The sensor device according to claim 10, wherein 1 < < m * (m-1) . 

2 

14. (New) The sensor device according claim 9, wherein the sensor elements of the 
first type and the sensor elements of the second type are designed in such a way 
that they perform an identical fimction in the sensor device. 

15. (New) The sensor device according to claim 9, wherein at least one of the sensor 
elements of the second type is designed in such a way that the at least one sensor 
element of the second type performs a function in the sensor device which 
differs from the function performed by the sensor elements of the first type. 

16. (New) The sensor device according to claim 9, further comprising a device for 
interrogating a sensor device including n+m control devices which are 
connectable to the n row conductors and the m column conductors, each control 
device being individually switchable in such a way that in a first mode the control 
device operates as a driver cell for applying an electrical test voltage to the row 
or column conductor to be connected, and in a second mode the control device 
operates as a measuring transformer for processing the signal at the colxmm or 
row conductor which is to be cormected. 
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(New) The sensor device according to claim 10, further comprising a device for 
interrogating a sensor device including n+m control devices which are 
connectable to the n row conductors and the m column conductors, each control 
device being individually switchable in such a way that in a first mode the control 
device operates as a driver cell for applying an electrical test voltage to the row 
or column conductor to be connected, and in a second mode the control device 
operates as a measuring transformer for processing the signal at the column or 
row conductor which is to be cormected. 

(New) The sensor device according claim 10, wherein the sensor elements of the 

first type and the sensor elements of the second type are designed in such a way 
that they perform an identical function in the sensor device. 

(New) The sensor device according to claim 10, wherein at least one of the 
sensor elements of the second type is designed in such a way that the at least one 
sensor element of the second type performs a function in the sensor device 
which differs from the function performed by the sensor elements of the first 
type. 

(New) The sensor device according to claim 11, wherein 1 <;' < n'^(n-l) . 

2 

(New) The sensor device according to claim 11, wherein 1 < A: < m * (m-1) . 

2 

(New) The sensor device according claim 11, wherein the sensor elements of the 
first type and the sensor elements of the second type are designed in such a way 
that they perform an identical function in the sensor device. 

(New) The sensor device according to claim 11, wherein at least one of the 
sensor elements of the second type is designed in such a way that the at least one 
sensor element of the second type performs a function in the sensor device 
which differs from the function performed by the sensor elements of the first 
type. 
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After the claims, please insert the following Abstract on a separate page: 
ABSTRACT 

A sensor device includes i sensor elements of a first type and ; additional sensor 
elements of a second type, the i sensor elements of the first type being connected in a 
circuitry (n x m) matrix array with n row conductors and m column conductors, where i, 
j, n and m are natural numbers other than zero and where l<i<n*m. Each of the i 
sensor elements of the first type is coimected between one of the n row conductors and 
one of the m colunm conductors and each of the ; additional sensor elements of the 
second type is coimected between two of the n row conductors. 



REMARKS 

Applicants submit this Preliminary Amendment to eliminate any multiple 
dependent claims and to place the application in better U.S. form for prosecution. 

Applicants therefore respectfully request examination of the above-referenced 
application, as now amended. 

No fees are considered to be due; however, if it is determined that payment of a 
fee is required, please charge our deposit account No. 13-0235. 



Respectfully submitted. 




Attorney for Applicants 
Registration No. 44,322 

McCORMICK, PAULDING & HUBER LLP 
CityPlace II, 185 Asylum Street 
Hartford, Connecticut 06103-4102 
Tel. (860) 549-5290 



6 




wo 01/18515 



1 



PCT/EPOO/08756 



Sensor Device and Method fnr intpri-ggati ng a Sensor Devic e 



Introduction 

The present invention relates to a sensor device comprising several variable- 
resistance sensors interconnected in a matrix array. 

In order to interrogate (i.e. read out) variable-resistance sensor elements, such 
as pressure-sensitive resistances or thermistors, an electrical test voltage is ap- 
5 plied to the sensor element and the current resulting from the voltage applied is 
measured. This allows the instantaneous electrical resistance of the sensor 
element to be calculated, from which the variable to be measured (pressure, 
temperature etc.) can be determined. 

A sensor device with pressure-sensitive sensors may, for example, be used in a 
1 0 seat occupancy detection function to control an active passenger restraint sys- 
tem in a vehicle. A sensor mat of this kind comprises several individual pres- 
sure-sensitive sensors integrated into the seat and distributed over the surface 
of the passenger seat. These sensors are connected to an analysing unit, which 
checks the triggered condition of the individual sensors. If the seat is occupied 
15 by a person, several of the sensors are triggered by the force exerted by the 
weight of a person on the seat, and this condition is recognised by the con- 
nected analysing circuit as indicating that the seat is occupied. This information 
is then passed on to the airbag control system. 

In order to allow the sensors to be interrogated selectively, each of the sensors 
20 must in principle be connected to the analysing circuit. In order to reduce the 
number of connecting conductors, it is advisable to operate the individual sen- 
sors in a matrix array. This means that, for a quantity of n*m sensor elements, n 
row conductors and m column conductors are basically provided, each of the 
sensor elements being connected between one row conductor and one column 
25 conductor. 

It should be noted that a matrix array of this kind constitutes a circuitry 
configuration. In other words, a matrix array in a real configuration does not re- 
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quire that the sensor elements be arranged in a regular grid layout, nor does it 
require that the individual connecting conductors run in straight lines parallel or 
perpendicular to one another. 

The procedure for analysing a configuration in which sensors are intercon- 
5 nected in a matrix array is as follows. First the whole matrix array, with the ex- 
ception of a first column conductor, is set to the same potential, e.g. to ground. 
A test voltage is then applied to the first column conductor, after which the cur- 
rent flowing through the individual row conductors Is measured selectively. This 
allows resistance values to be determined selectively for those sensor elements 
1 0 which are connected between the first column conductor and the various row 
■M. conductors, if this procedure Is repeated for each of the column conductors, all 

'/.^ the sensor elements can be measured selectively, one after the other. It should 

be noted here that, as an alternative means of interrogating the individual 
tF.. sensor elements, it is possible to apply the test voltage to each row conductor 

^ 1 5 and measure the current passing through the sensor elements at the column 
conductor. 

W If the number of sensors in a sensor mat of this kind is to be increased, gener- 

y'f| ally speaking the number of connecting conductors must also be increased. 

J|t This means, for example, that if the (n x m) matrix is extended to an x m) 

20 matrix, another row conductor will have to be introduced to incorporate the ad- 
ditional sensors into the matrix array. 

In practice, however, such an increase in the number of connecting conductors 
leads to several problems. For instance, having a large number of conductor 
paths leads to difficulties in designing the shape of the sensor mat. The individ- 

25 ual sensors in a seat occupancy sensor, for example, are arranged in a sand- 
wich structure consisting of two carrier films and a spacer which, on the one 
hand must form a coherent whole, but on the other hand must cover as small an 
area as possible if seat comfort is not to be impaired. The individual sensors are 
therefore connected to one another simply by narrow bridges in the sandwich 

30 structure through which the connecting conductors of the sensors must run. In- 
creasing the number of required connecting conductors makes it more difficult 
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to run the conductors through the narrow connecting bridges, or maizes it nec- 
essary to widen the connecting bridges, which makes a sensor mat of this kind 
in a vehicle seat more noticeable. 

On the other hand, the number of connecting conductors can only be increased 
if the analysis circuit has a corresponding number of inputs and outputs respec- 
tively. Indeed, each row conductor and column conductor must be connected to 
the analysis circuit so that either a test voltage can be applied to the conductor 
concerned or the current flowing through the conductor can be measured. In- 
creasing the number of connecting conductors therefore results in a more com- 
plicated and hence more expensive analysis circuit. 

Purpose of Invention 

The purpose of the present invention is therefore to propose a sensor device 
which has a higher number of sensors while the number of connecting conduc- 
tors remains the same. 

General Description of Invention 

This purpose is achieved by means of a sensor device according to claims 1 or 
2. Such a sensor device comprises / sensor elements of a first type which are 
interconnected in a circuitry (n x m) matrix array with n row conductors and m 
column conductors, where /, n and m are natural numbers other than zero, and 
where 1 < z < n*m . It should be noted that a matrix array of this kind constitutes 
a circuitry arrangement. This means that a matrix array in a real arrangement 
does not require that the sensor elements be arranged in a regular grid layout, 
nor does it require that the individual connecting conductors run in straight lines 
parallel or perpendicular to one another. Each of the / sensor elements Is con- 
nected between one row conductor and one column conductor. 

According to the present invention, the sensor device has j additional sensor 
elements of a second type, where j is a natural number other than zero, each of 
the j additional sensor elements of the second type being connected between 
two row conductors. Alternatively, the sensor device may have k additional 
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sensor elements of a second type, where k \sa natural number other than zero, 
each of the k additional sensor elements of the second type being connected 
between two column conductors. 

In addition to the standard, conventional matrix array of sensor elements, the 
device proposed in the present invention includes one or more additional sen- 
sors, each of which is connected between either two row conductors or two col- 
umn conductors. In both cases it is possible to interrogate the additional sensor 
elements individually without the need to incorporate additional connecting con- 
ductors into the sensor device for this purpose. In this case the term "connect- 
ing conductors" simply refers to row or column conductors which must be led 
out of the sensor device and connected directly to the analysis circuit. It follows 
that this term should not be applied to the conductor paths by which the addi- 
tional sensor elements are connected to the respective row or column conduc- 
tors. 

In order to individually analyse the sensor elements in the traditional matrix ar- 
ray, the same procedure is used as for a conventional matrix array. To this end 
the whole matrix array with the exception of a first column conductor is first set 
to the same potential, e.g. to ground. A test voltage is then applied to the first 
column conductor, after which the current flowing through the individual row 
conductors is selectively measured. This allows the resistance values of the 
sensor elements connected between the first column conductor and the various 
row conductors to be determined selectively. By repeating this procedure for 
each of the column conductors it is possible to measure all of the sensor ele- 
ments selectively, one after the other. It should be noted here that, as an alter- 
native, the test voltage can be applied to the individual row conductors, and the 
individual sensor elements can then be interrogated by measuring the current 
flowing through them at the column conductors. In this procedure the additional 
sensor elements do not interfere with the interrogation of the conventional 
sensor elements because, as a consequence of the measurement method, they 
are at the same voltage at both contact points, and are therefore not included in 
the measurement result. 
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A similar method is used in order to read out each of the additional sensor ele- 
ments which have been connected between two column conductors. First the 
whole matrix array, with the exception of a first column conductor, is set to the 
same potential, e.g. to ground. A test voltage is then applied to the first column 
conductor, after which the current flowing through the other column conductors 
is measured selectively. This allows resistance values to be determined selec- 
tively for those sensor elements which are connected between the first column 
conductor and one of the other column conductors. If this procedure is repeated 
for each of the column conductors, all the sensor elements connected in this 
way can be measured selectively, one after the other. A similar method is used 
to read out each of the sensor elements which have been connected between 
two row conductors. Once again it should be noted that the sensor elements 
arranged in the conventional matrix array do not affect the results of measure- 
ments on the additional sensor elements, because as a consequence of the 
measurement procedure used they are at the same voltage at both contact 
points, and are therefore not included in the measurement result. 
The advantage of the configuration proposed in the present invention is there- 
fore that it allows additional sensor elements to be measured without the need 
for additional wiring, and without interfering with the conventional method of 
measuring matrix components at the points of intersection between row and 
column conductors. Existing analysis circuits can therefore be used without 
modification with this extended sensor configuration, in which case the exten- 
sion is not used, but does not interfere with normal operation. 
In all of the above measurement steps the columns and rows are selected ei- 
ther directly using drivers and amplifier circuits on each row and column or by 
using individual drivers and measurement amplifiers connected via a multiplexer 
to the rows or columns which are to be measured or selected. In a particular 
advantageous embodiment, a device to interrogate the sensor elements com- 
prises n+m control devices, which can be connected to the n row conductors 
and the m column conductors, each control device being designed to be indi- 
vidually switchable in such a way that in a first mode it can operate as a driver 
cell to apply a test voltage to the row or column conductor to be connected, and 
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in a second mode it can operate as a measuring transformer to process the sig- 
nal at the column or row conductor which is to be connected. An analysis circuit 
of this kind allows the individual rows or column conductors to be selected in a 
particularly flexible manner, which in turn allows measurements to be made 
between both a single row conductor and a single column conductor, and also 
between two row conductors or two column conductors. 

In a particular advantageous embodiment of the sensor device, the device 
comprises j + k additional sensor elements of a second type, where j and k are 
both natural numbers other than zero, with each of the additional sensor ele- 
ments of the second type connected between two column conductors or two 
row conductors. By extending the conventional sensor matrix in both dimen- 
sions, I.e. as well between row conductors as between column conductors, it Is 
possible to optimise the number of sensor elements which can be interrogated 
using the same number of connecting conductors. This approach allows a 
maximum of additional sensor elements to be connected between the 

n row conductors and additional sensor elements to be connected 

between the m column conductors. It will be clear to the skilled person that, de- 
pending on the application and the requirements, it is also possible to incorpo- 
rate fewer additional sensor elements into the conventional matrix array. 
It should be noted that the sensor elements of both the first and second types 
can be designed In such a way that they perform an identical function In the 
sensor device. To this end the different types of sensor element may, for exam- 
pie, be configured identically. Alternatively, the same function, such as pressure 
measurement, of the two types of sensor element can also be performed with a 
different structural form. In the case of a sensor mat using so-called film pres- 
sure sensors, the sensor elements of the first type may, for example, be de- 
signed in such a way that they operate in through mode, while the sensor ele- 
ments of the second type may operate in shunt mode. 

In the case of film pressure sensors which operate in trough mode, a first con- 
tact Is arranged on a first carrier film and a second contact is arranged on a 
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second carrier film, both carrier films being positioned a certain distance apart in 
such a way that the two contacts are facing one another. A layer made of a 
semiconducting material is arranged between the two contacts, which is 
pressed against the two contacts when the sensor is triggered. The resistance 
between the two contacts varies according to the pressure applied. This type of 
sensor is particularly suitable for producing sensor mats because in this design 
the row conductors are printed onto one carrier film while the column conduc- 
tors can be arranged on the other carrier film. This arrangement of the various 
connection paths on different carrier films does not cause any problems at the 
points of intersection between the various connecting conductors because the 
latter run at different levels. 

Film pressure sensors operating in shunt mode have two contacts arranged on 
a first carrier film at a certain distance from another. On a second carrier film 
spaced from the first a semiconducting layer is mounted in such a way that it 
covers the area between the two contacts, bringing the two contacts into con- 
tact when the carrier films are pressed together. This type of sensor is therefore 
particularly suitable as a design for the additional sensor elements, because 
both contacts are deposited on a single carrier film, and are therefore easy to 
contact with the row or column conductors on this carrier film. 

In an advantageous embodiment of the sensor device, at least one of the 
sensor elements of the second type is designed in such a way that the at least 
one sensor element of the second type performs a function in the sensor de- 
vice, which is different from the function performed by the sensor elements of 
the first type. Such a sensor element with a different function might, for exam- 
ple, allow environmental influences to be monitored and/or compensated for. In 
this way several compensation elements can be introduced into a conventional 
sensor device in a matrix array which will, for example, allow temperature influ- 
ences to be compensated for without degrading the resolution of the original 
sensor matrix. 
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It should be noted that a few of the additional sensor elements may perform the 
same function as the / normal sensor elements, while other additional sensor 
elements may perform a different function in the sensor device. 

Description using illustrations 

The text which follows describes various embodiments of the invention with ref- 
erence to the attached illustrations. These show: 

Fig. 1 : a sensor device in a matrix array with additional sensor elements which 

are connected between the row conductors. 
Fig. 2: a sensor device in a matrix array with additional sensor elements which 

are connected between the column conductors. 

Fig. 3: a useful circuit for interrogating a sensor device with additional sensor 
elements. 

Fig. 1 shows an first embodiment of an improved sensor arrangement. Sensor 
arrangement 10 comprises several row conductors 112, 114, 116 and 118 as 
well as several column conductors 120, 122, 124, 126 and 128. The design 
shown is therefore a (4 x 5) matrix array. At each intersection point between 
one of row conductors 112, 1 14. 116 and 118 and one of column conductors 
120, 122, 124. 126 and 128 a sensor element 130 (depicted as a resistance) is 
connected in a conventional manner between the respective row and column 
conductor. In the (4 x 5) matrix array shown, 4*5=20 sensor elements 130 can 
be connected in this way. These sensor elements 130 might, for example, in- 
clude pressure-sensitive resistances or thermistors. 

In addition to the sensor elements 130, other sensor elements 132 are present 
in the present sensor arrangement 10. each of which is connected between two 
of row conductors 112, 114, 116 and 118. Between each pair of rows 112-114, 
112-116, 112-118, 114-116, 114-118 and 116-118 an additional, individually 
interrogateable sensor element 132 can be connected. In the configuration 
shown with four row conductors it is therefore possible to incorporate a maxi- 
mum of six additional, individually interrogateable sensor elements 1 32. It will 
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be easy for the skilled person to verify that the maximum number (Jmax) of addi- 
tional sensor elements 132 obeys the formula y„^, ^ n*(n~l) ^ ^^^^^ ^ 
sents the number of row conductors available. 

The sensor arrangement shown in fig. 2 should be regarded as essentially 
similar to that shown in fig. 1 . Unlike the embodiment described above, in this 
embodiment additional sensor elements 134 are connected between column 
conductors 120, 122, 124, 126 and 128. Between each pair of columns 120- 
122, 120-124, 120-126, 120-128, 122-124, 122-126, 122-128, 124-126, 124- 
128 and 126-128 an additional, individually interrogateable sensor element 134 
can be connected. In the configuration shown with five column conductors it is 
therefore possible to incorporate a maximum of ten additional, individually inter- 
rogateable sensor elements 134. It will be easy for the skilled person to verify 
that the maximum number (kmax) of additional sensor elements (1 34) obeys the 

formula k^^ = .^?Ji^Lj) _ vvhere n represents the number of column conductors 

available. 

It should be noted that in order to make full use of the interconnection possibili- 
ties offered by the available row and column conductors, additional sensor ele- 
ments can be incorporated into the matrix array in both dimensions. A design of 
this kind is essentially a combination of the two designs in fig. 1 and fig. 2. The 
maximum number of individually interrogateable sensor elements 132 and 134 
that can be incorporated into the conventional matrix array in this way is there- 
fore ^"*i^-^)^ rn*{m-l) 
2 2 ■ 

Fig. 3 shows an advantageous arrangement for interrogating the sensor devices 
described above. The actual sensor arrangement 10 (in this case a (4 x 4) ma- 
trix) is not shown in full here. In the interests of clarity, the illustration shows 
only two of the sensor elements 130 and one each of the additional sensor ele- 
ments 132 and 134, but it will be clear to the skilled person that corresponding 
sensor elements 130, 132 and 134 could also be connected between the other 
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column and row conductors or between the respective row conductors and/or 
between the respective column conductors. 

Sensor arrangement 1 0 is connected via a plug or clamp connector 30 to the 
device 32 for interrogating the sensor elements. This device includes several 
5 control devices 36, preferably arranged in a common housing 34, each of which 
can be connected to one of row or column conductors 12-18 and 20-26 via the 
plug or clamp connector. Once again, in the interests of clarity the illustration 
shows only a few of the control devices 36. 

Each control device 36 comprises a negative feedback operational amplifier 38 
1 0 whose negated Input 40 can be connected to the respective row or column con- 
ductors 12-18 and 20-26, and whose non-negated input 42 can be switched 
J between a connection 44 to a drive voltage and a connection 46 to a reference 

potential. This switching should preferably take place via an electronically con- 
trolled switch 48. The reference potential is represented by a virtual ground 
15 whose potential lies between the actual ground and the circuit's supply voltage, 
e.g. at half the supply voltage. 

This embodiment makes use of the principle that a negative feedback opera- 

I'l tional amplifier 38 of this kind attempts to reduce the difference in voltage be- 

O 

tween the negated and non-negated inputs to zero. Thus if a specific control 
20 device 36 is to work as the driver cell, e.g. the control device connected to col- 
umn conductor 20, the non-negated input 40 of the operational amplifier 38 is 
connected to connection 44 of the driver voltage. The operational amplifier 38 
then drives column 20, which is connected to the negated input (40), via the 
negative feedback resistance 50. 

25 In order to interrogate the sensor elements 130 connected between column 

conductor 120 and the various row conductors 112-118, the remaining column 
conductors 122-126 and row conductors 112-118 must be set to the reference 
potential. To this end the non-negated inputs 42 of the corresponding opera- 
tional amplifiers 38 are connected to connection 46 for the reference voltage. 
30 These operational amplifiers 38 then act as current-voltage transformers which 
transform the current flowing through whichever row or column is connected, 
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i.e. the current flowing via tlie sensor element 130 which is to be measured, into 
an output voltage at the output 52 of the operational amplifier which is propor- 
tional to the resistance of the sensor element. 

The resistance value of the negative feedbacic of the individual operational am- 
plifiers 38 should preferably be adjustable. In the embodiment shown, this is 
achieved by using a second negative feedback resistance 54 which can be 
connected in parallel to the first negative feedback resistance 50 by means of 
an electronically controlled switch 56. This has the advantage of making it pos- 
sible to adjust the measuring sensitivity of the control devices 36 which have 
been connected as measuring transformers, thus allowing a high level of accu- 
racy to be achieved in measurements. Furthermore, using the variable negative 
feedback resistances on the control devices which have been connected as 
driver cells allows the current flowing Into the sensor arrangement 10 to be ad- 
justed. 

One possible measurement sequence using the device presented to interrogate 

several sensor elements is as follows: 

All the row and column conductors are first set to the reference potential (i.e. 
the virtual ground) by connecting the non-negated inputs 42 of the operational 
amplifiers 38 to the appropriate connection 46. Sensor configuration 10 is now 
unpowered and in idle state. 

At the start of the measurement cycle, the non-negated input 42 of the opera- 
tional amplifier 38 of one column 120 is connected to the connection 44 of the 
driver voltage. All the resistance values of the sensor elements 130 connected 
between the column conductor 120 and the various row conductors 112-118 
can now be measured one after the other. 

The non-negated input 42 of the operational amplifier 38 connected to the col- 
umn conductor 120 is then switched to the reference potential again and the 
next column, 122, Is selected. In this way it is possible to work through each of 
the columns in turn, after which the sensor elements 132 connected between 
the row conductors and the sensor elements 134 connected between the col- 
umn conductors can be read out In the same way. At the end of such a meas- 
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urement cycle the resistance values of all the sensor elennents 130, 132 and 
134 will then have been determined. In a second measurement cycle it is then 
possible, once the negative feedback resistances on the operational amplifiers 
38 have been changed, to interrogate all the sensor elements in another meas- 
uring range, for example. Comparing the two resistance values obtained allows 
conclusions to be drawn about any defects in the matrix. 
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Patent Claims 

1. Sensor device (10) comprising / sensor elements (130) of a first type, the / 
sensor elements (130) being connected in a circuitry (nxm) matrix array 
with n row conductors (112, 114, 116 and 118) and m column conductors 
(120, 122, 124, 126 and 128). where /; n and m are natural numbers other 
than zero, and where l<i<n*m, wherein each of the / sensor elements 
(130) is connected between one row conductor (112, 114, 116 or 118) and 
one column conductor (120, 122, 124, 126 or 128), characterised by y addi- 
tional sensor elements (132) of a second type, where / is a natural number 
other than zero, and wherein each of the / additional sensor elements (132) 
of the second type is connected between two of the row conductors (112, 
114. 116 and 118). 

2. Sensor device (10) comprising / sensor elements (130) of a first type, the / 
sensor elements (130) being connected in a circuitry (nxm) matrix array 
with n row conductors (112, 114, 116 and 118) and m column conductors 
(120, 122, 124, 126 and 128), where /, n and m are natural numbers other 
than zero, and where l<i<n*m, wherein each of the / sensor elements 
(1 30) is connected between one row conductor (1 1 2, 1 1 4, 1 1 6 or 1 1 8) and 
one column conductor (120, 122, 124, 126 or 128), characterised by /c ad- 
ditional sensor elements (134) of a second type, where /c is a natural num- 
ber other than zero, and wherein each of the k additional sensor elements 
(134) of the second type is connected between two of the column conduc- 
tors (1 20, 1 22. 1 24, 1 26 and 1 28). 

3. Sensor device according to claim 1 . characterised by k additional sensor 
elements (134) of a second type, where k \s a natural number other than 
zero, and where each of the /c additional sensor elements (134) of the sec- 
ond type is connected between two column conductors (120. 122. 124. 126 
and 128). 



wo 01/18515 14 PCT/EPOO/08756 

4. Sensor device according to claims 1 or 3, characterised in that 

2 

5. Sensor device according to claims 2 or 3, characterised in that 

2 

6. Sensor device according to one of the previous claims, characterised in that 
the sensor elements (130) of the first type and the sensor elements (132 
and 134) of the second type are designed in such a way that they perform 
an identical function In the sensor device. 

7. Sensor device according to one of the previous claims, characterised in that 
at least one of the sensor elements (1 32 and 1 34) of the second type is de- 
signed in such a way that the at least one sensor element (1 32 and 1 34) of 
the second type performs a function in the sensor device which differs from 
the function performed by the sensor elements (1 30) of the first type. 

8. Device used to interrogate a sensor device (10) according to one of the 
previous claims, characterised by n+m control devices (36) which can be 
connected to the n row conductors (112, 114, 116 and 118) and the m col- 
umn conductors (120, 122, 124, 126 and 128), each control device (36) 
being designed to be individually switchable in such a way that in a first 
mode it operates as a driver cell for applying an electrical test voltage to the 
row or column conductor to be connected, and in a second mode it 
operates as a measuring transformer for processing the signal at the col- 
umn or row conductor which is to be connected. 
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^= (54) Title: SENSOR DEVICE AND METHOD FOR INTERROGATING A SENSOR DEVICE 

(54) Bezeichnung: SENSOREINRICHTUNG UND VEREAHREN 2:UR ABFEIAGE EINER SENSORHNRICHTUNG 

(57) Abstract: The invention relates to a sensor device (10) comprising /sensor elements (130) of a first type which, in a ciicuit- 
*— " engineered (wj: ot) matrix interconnection, are interconnected with ?i row conductors (112, 114, 116, 118) and m column conductors 
sag (120, 122, 124, 126, 128), whereby i^, and m are natural numbers that do not equal zero, and whereby 1 < / < n*m. Each of the i 
sensor elements (130) is interconnected between a row conductor and a column conductor. According to the invention, the sensor 
device (10) comprises J additional sensor elements (132) of a second type, whereby J is a natural number not equal to zero, and 
whereby each of tiie J additional sensor elements (312) of the second type is interconnected betweai two row conductors (1 12, 1 14, 
^ 116, 1 18). Alternatively, the sensor device comprises k additional sensor elements (134) of a second type, whereby A is a natural 
^ number not equal to zero, and whereby each of the k addidonal sensor elements (134) of the second type is inteicoimected between 
two column conductors (120, 122, 124, 126, 128). 

^ (57) Zusammenfassung: Eine Sensoreinrichtung (10) umfaBt i Sensorelemente (130) eines ersten Typs, die in einer schaltungs- 
^ technischen (n x OT)-Matrix-Verschaitung mit n Zeilenkitem (112, 114, 116, 118) und m Spaltenieitem (120, 122, 124, 126, 128) 
^ verschaltet sind, wobei 2, n und m natiiiliche Zahlen verschieden von Null sind und wobei l<i:>n*m. Jedes der 2 Sensorelemente 

(130) ht dabei zwischen jeweils einem Zeilenleiter und einem Spaltraileiter verscfaaltw. ErfindungsgemSB weist die Sensoreinrich- 
^ tui^ (10) J zusStztiche S^orelemente (132) eines zweiten lyps auf, wobei yeine naturlicfae Zafal verschieden von NuU istund wobei 

jedes der / zusatzMchen Sensorelemente (3 12) des zwdten Typs zwischen jeweils zwei Zeilenleitem (1 12, 114, 1 1 6, 1 18) verschaltet 
^ ist. Altemativ weist die Sensoreinrichtung k zusatziicte Sensorelemente (134) eines zweiten Typs aut wobei k eine natiiilidie 2abl 

verschieden von Null ist und wobei jedes der k zusatzlichen Sensorelemente (134) des zweiten Typs zwischen jewdls zwei Spalten- 
^ leitem (120, 122, 124, 126, 128) verschaltet ist 
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My residence, post office address and citizenship are as stated below next to my 
name, 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) of 
the subject matter which is claimed and for which a patent is sought on the 
invention entitled 

the specification of which 

(Check X is attached hereto, 
one) 

was filed on 

as Application Serial No. 

and was amended on 

(if applicable) 

I hereby state that I have reviewed and imderstand the contents of the 
above-identified specification, including the claims, as amended by any 
amendment referred to above. 

I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to be material to the patentability of this application in 
accordance with Title 37, Code of Federal Regulations, §§1.56 and 1.63(d). 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 
of any foreign application(s) for patent or inventor's certificate listed below and 
have also identified below any foreign application for patent or inventor's 
certificate having a filing date before that of the application on which priority is 
claimed: 



Prior Foreign Application(s): 

LU 90 437 Luxembourg 08/09/99 



Priority 
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(Nimiber) (Coimtry) (Day /Month/Year FUed) Yes/No 

I hereby claim the benefit xmder Title 35, United States Code, §120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application 
in the maimer provided by the first paragraph of Title 35, United States Code, 
§112, 1 acknowledge the duty to disclose material information as defined in Title 
37, Code of Federal Regulations, §§1.56 and 1.63(d) which occurred between the 
filing date of the prior application and the national or PCT international filing 
date of this application: 



(Application Serial No.) (FiHng Date) (Status - Patented, 
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Michaud, Registration No. 40,088; Marina F. Cunningham, Registration No. 
38,419; Susan C. Oygard, Registration No. 42,969; Nicholas J. Tuccillo, 
Registration No. 44,322; Stephen P. Scuderi, Registration No. 42,136; Michael T. 
Clorite, Registration No. 44,620; Wm. Tucker Griffith, Registration No. 44,726; 
Mary-Jacq Holroyd, Registration No. 41,846; Richard D. Getz, Registration No. 
36,147; WiUiam B. Gowanlock, Registration No. 41,794; Donald J. MacDonald, 
Registration No. 42,823, all of the firm of McCormick, Paulding & Huber LLP, 
CityPlace II, 185 Asyliim Street, Hartford, Coimecticut 06103-4102, telephone 
(860) 549-5290, as my attorneys to prosecute this application, to make alterations 
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and amendments therein, to receive the patent and all correspondence relating 
to this application, and to transact all business in the U.S. Patent and Trademark 
Office connected therewith, and the said attorneys are hereby given full power 
of substitution and revocation. 

APPOINTMENT OF DOMESTIC REPESENTATIVE 

The above-identified attorneys, also known as McCORMICK, PAULDING & 
HUBER LLP, whose postal address is CityPlace H, 185 Asylum Street, Hartford, 
Coimecticut 06103-4102, United States of America, are hereby designated 
Applicant's representative upon whom notices or process in proceedings 
affecting the patent may be served. Said firm shall take instructions from my 
foreign patent agents in all matters affecting this application and the patent. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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